Determination of Phototropism and Polarotropism in Fern Protonemal Cells.
Fern protonemal cells grow at their apices as long, undivided filamentous cells toward red (or weak white) light and change their growth direction if the light direction is changed (i.e., phototropism). When protonemata growing between an agar surface and cover glass are irradiated with polarized red light through the glass on the protonemal side, they start growing at the point where the direction of the vibration plane of polarized light and the transition moment of the photoreceptor, which is parallel to the plasma membrane of the cell's apical part, are equal (i.e., polarotropism). Herein, the methods on how to induce and observe this protonemal phototropism and polarotropism are described.